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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 
2. CLAIMS 
[CLAIM 1] 

A method for producing water absorbent resin (D) 
which is highly durable, comprising 

a step of performing solution polymerization of a 
water-soluble ethylene unsaturated monomer (A) solution 
whose concentration ranges from 30 wt% to saturated 
concentration, said solution including: water-soluble 
ethylene unsaturated monomer; and 0.005 to 5 mol% of a 
cross-linking agent (B) and 0.001 to 1 mol% of a 
water-soluble chain transfer agent (C) with respect to the 
monomer (A). 

[CLAIM 2] 

A method for producing water absorbent resin (F) 
which is highly durable, comprising 
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a step of cross-linking a surface and vicinity thereof 
of water absorbent resin (D) obtained by performing 
solution polymerization of water-soluble ethylene 
unsaturated monomer (A) whose concentration ranges 
from 30 wt% to saturated concentration, said solution 
including: water-soluble ethylene unsaturated monomer 
(A); and 0.005 to 5 mol% of a cross-linking agent (B) and 
0.001 to 1 mol% of a water-soluble chain transfer agent 
(C) with respect to the monomer (A), 

said step being performed by using a hydrophilic 
cross-linking agent (E) capable of reacting with a 
functional group in the water absorbent resin (D). 

[CLAIM 3] 

The method as set forth in claim 1 or 2, wherein the 
water-soluble chain transfer agent (C) is hypophosphite. 

[CLAIM 4] 

The method as set forth in claim 1 or 2, wherein an 
amount of the cross-linking agent (B) to be used ranges 
from 0.02 to 1 mol% with respect to the water-soluble 
ethylene unsaturated monomer (A). 

[CLAIM 5] 

The method as set forth in claim 1 or 2, wherein 
concentration of the water-soluble ethylene unsaturated 
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monomer (A) solution ranges from 35 wt% to saturated 
concentration. 

[CLAIM 6] 

The method as set forth in claim 1 or 2, wherein the 
water-soluble ethylene unsaturated monomer (A) includes 
at least 50 wt% of acrylic acid and acrylic acid alkaline 
metal salt and/or ammonium salt. 

[CLAIM 7] 

The method as set forth in claim 1 or 2, wherein the 
water-soluble ethylene unsaturated monomer (A) solution 
is polymerized in a reactor having a rotating stir axis. 

[CLAIM 8] 

The method as set forth in claim 7, wherein the 
reactor having the rotating stir axis includes a plurality of 
rotating stirrers. 

[CLAIM 9] 

The method as set forth in claim 8, wherein the 
reactor including the rotating stirrers is a double-arm 
kneader. 

[CLAIM 10] 

The method as set forth in claim 9, wherein an 
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amount of the cross-linking agent (B) to be used ranges 
from 0.04 to 0.4 mol% with respect to the water-soluble 
ethylene unsaturated monomer (A). 

[CLAIM 11] 

The method as set forth in claim 2, wherein 100 wt% 
of the water absorbent resin (D) is mixed with 0.005 to 5 
wt% of at least one hydrophilic cross-linking agent (E) in a 
presence of 0 to 20 wt% of water and 0 to 20 wt% of a 
hydrophilic organic solution (G) and is heated at 40 to 
250°C, said at least one hydrophilic cross-linking agent 
(E) being selected from a group constituted of a compound 
(E-l) having two or more functional groups capable of 
reacting with a carboxyl group and/ or polyvalent metal 
salt (E-2). 

[CLAIM 12] 

The method as set forth in claim 11, wherein the 
hydrophilic cross-linking agent (E) is the compound (E-l). 

[CLAIM 13] 

The method as set forth in claim 12, wherein the 
compound (E-l) is one or more compounds selected from a 
group constituted of a polyvalent alcohol compound, a 
polyvalent glycidylether compound, a polyvalent oxazoline 
compound and a polyvalent amine compound. 
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[CLAIM 14] 

The method as set forth in claim 11, wherein an 
amount of the water to be used ranges from 0.5 to 10 wt% 
with respect to 100 wt% of the water absorbent resin (D). 

[CLAIM 15] 

The method as set forth in claim 11, wherein an 
amount of the hydrophilic organic solution (G) to be used 
ranges from 0 to 8 wt% with respect to 100 wt% of the 
water absorbent resin (D). 

[CLAIM 16] 

The method as set forth in claim 11, wherein heating 
temperature ranges from 90 to 220°C. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Example 1] 

A monomer water solution whose concentration is 
37% and whose neutralization ratio is 75% is obtained by 
using 414g of acrylic acid, 4380g of 37 wt% sodium acrylic 
acid solution, 6815g of trimethylolpropanetriacrylate (0.1 
mol% with respect to the monomer (A)) serving as the 
cross-linking agent (B), 0.195g of sodium 
hypophosphorous acid 1 hydrate (0.008 mol% with respect 
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to the monomer (A)), and 670g of ion-exchange water. 
Then, nitrogen gas was infused to the monomer water 
solution so as to eliminate oxygen dissolving in the 
monomer water solution. 

A stainless jacketed double-arm kneader (10 litter) 
having two sigma-type stirrers is prepared with a lid on it. 
The monomer (A) solution was poured into this reactor 
and nitrogen gas was infused to the solution so as to 
perform nitrogen replacement in a reacting system. Next, 
2.62g of ammonium persulfate and 0.12g of sodium 
bisulfite both of which serve as a polymerization initiator 
were added while the two sigma-type stirrers were rotated 
and 35°C warm water flows in the jacket so as to heat, 
thereby starting polymerization. At a peak of the 
polymerization, a hydrous gel polymer was divided into 
particles whose size was approximately 5mm. Stirring was 
further continued. The lid was removed 60 minutes after 
the polymerization had started and the gel was taken out. 
Particles of thus obtained hydrous gel polymer were 
spread on a metallic mesh (50 mesh) and dried by heated 
air at 170°C for 50 minutes. Thus dried particles were 
pulverized by a hammer-type pulverizer and classified by a 
metallic mesh (20 mesh), thereby obtaining water 
absorbent resin (1) having passed through 20 mesh. 

Characteristics of the water absorbent resin (1) were 
measured. A result of the measurement is illustrated in 
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Table 1. 

[Example 4] 

The same operation as Example 1 was carried out 
except that: the cross-linking agent (B) was 54.97g of 
polyethyleneglycoldiacrylate (n=8) (0.5 mol% with respect 
to the monomer) and the amount of sodium 
hypophosphorous acid 1 hydrate was 9.76g (0.4 mol% with 
respect to the monomer (A)), thereby obtaining water 
absorbent resin (4). 

Characteristics of the water absorbent resin (4) were 
measured in the same manner as Example 1. A result of 
the measurement is illustrated in Table 1. 

[Example 12] 

10 wt% of a process solution constituted of 1 wt% of 
aluminum sulfate, 1 wt% of glycerin, and 8 wt% of water 
was mixed with 100 wt% of the water absorbent resin (4) 
obtained in Example 4. Thus obtained mixture was heated 
at 200°C for 30 minutes, thereby obtaining water 
absorbent resin (12). 

A result of analysis of thus obtained water absorbent 
resin (12) is illustrated in Table 1. 
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4. 1 



MBAA: N. N' - methylene bisacrylamide 
TMPT: trimetylolpropane triacrylate 
PEGDA: polyethyieneglycol diacryiate (n=8 or 14) 
SHP: sodium hypophosphorous acid 1 hydrate 
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